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can be obtained. Viewed from the distance of Saturn, the earth
would be a mere speck filling 1/81 as large an area of the sky as
Saturn does for us. The relative sizes of the two bodies tell us that
at once. Further, the earth, on account of its greater proximity to
the sun, receives 91 times as much light per square mile as Saturn
does. But Saturn has 81 times as many square miles of surface as
the earth. Hence the total amount of light received by Saturn is
nearly as great (89%) as that received by the whole earth.
Of the light received, the earth reflects back into space about
45% (a result found by studying the earth-lit new moon) and
Saturn 42%. Therefore Saturn reflects 42/45 of 89%, or about
83% as much light as the earth does.
But when Saturn is most favorably placed for observation the
earth is between it and the sun; whereas when the earth turns its
entire sunlit face to Saturn it is on the opposite side of the sun.
Thus Saturn is closer to us in the one case, than we are to Saturn
in the other, the difference being the distance across the earth's
orbit. The ratio of the distances is found to be 1.23, and since the
illumination decreases as the square of the distance we must square
this factor to find its effect, and thus get 1.51.
Therefore, if distances alone mattered, Saturn would send us
about half again as much light as the earth sends it, which more
than compensates for the fact that it reflects into space only 83%
as much light as the earth does. Taking 83% of 1.51 we get 1.25,
our final result. Saturn, then, gives us 1% times as much light as
the earth sends to it. Using the magnitude system, we find that
Saturn appears 0.24 magnitude brighter than the earth, in the
favorable positions mentioned above. Saturn's average brightness
is 0.36 when so situated. Hence the earth's would be 0.36 plus
0.24, or 0.60 magnitude. This is brighter than the star Altair but
not as bright as Vega.